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Suspended Sediment in the St. Francis River at St.

Francis, Arkansas, 1986-95

By W. Reed Green, C. Shane Barks, and Alan P. Hall

ABSTRACT

Daily suspended-sediment concentrations were
analyzed from the St. Francis River at St. Francis,
Arkansas during 1986 through 1995. Suspended-sedi-
ment particle size distribution was measured in
selected samples from 1978 through 1998. These data
are used to assess changes in suspended-sediment con-
centrations and loads through time. Suspended-sedi-
ment concentrations were positively related to
discharge. At higher flows, percent silt-clay was nega-
tively related to discharge. Nonparametric trend analy-
sis (Mann-Kendall test) of suspended-sediment
concentration over the period of record indicated a
slight decrease in concentration. Flow-adjusted residu-
als of suspended-sediment concentration also
decreased slightly through the same period. No change
was identified in annual suspended-sediment load or
annual flow-weighted concentration. Continued moni-
toring of daily-suspended-sediment concentrations at
this site and others, and similar data analysis at other
sites where data are available will provide a better
understanding of sediment transport within the St.
Francis River.

INTRODUCTION

The St. Francis River drains 8,416 square miles
of primarily agricultural land in southeastern Missouri
and northeastern Arkansas (fig. 1). Many of the stream
channels within the St. Francis River Basin have been
modified for flood control in support of agricultural
purposes. The St. Francis River system, both naturally
and as a result of channel modifications, typically
transports large quantities of sediment. The U.S. Geo-
logical Survey (USGS) and U.S. Army Corps of Engi-
neers (USACE) have monitored streamflow and

sediment discharge in the St. Francis River Basin since
1969. Streamflow and suspended-sediment disch~rge
are being monitored in the St. Francis River Basin to
gather information for use in water-resource planning
and management.

A study was conducted to assess changes in sus-
pended-sediment concentrations and loads through
time from samples collected in the St. Francis River at
St. Francis, Arkansas (USGS station 07040100). L ~ily-
suspended-sediment concentrations were evaluated for
the 1986-95 period of record. Particle size distributions
(percent of total suspended sediment consisting c¥ silt
and clay) were evaluated in selected samples for the
1978-98 period of record. All data were collected and
analyzed by the USGS in cooperation with the
USACE. Presented in this report are the results of the
study.

APPROACH

Daily streamflow discharge was monitored at St.
Francis River at St. Francis, Arkansas, following meth-
ods described by Rantz and others (1982). Daily sus-
pended-sediment samples were collected using an
automatic pumping sampler with the fixed-point intake
located about 1 meter above the bottom at the de=pest
point in the stream cross section. Samples were ¢nl-
lected about 12:00 noon on each day. Daily automatic
samples were analyzed for suspended-sediment con-
centration following methods described by Guy
(1969). Periodic (monthly and storm event) cross-sec-
tional- and depth-integrated composite suspended-sed-
iment samples were collected following equal width
increment (EWI) methods described by Guy and Nor-
man (1970) and Edwards and Glysson (1988). Instan-
taneous discharge also was measured for each EWI
suspended-sediment sample collected. The perioic
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